Abstract-Selective attention can be employed to a restricted region in space or to specific objects. Many properties of this attentional window or spotlight are not well understood. In the present study, we examined the question whether the putative shape of the attentional spotlight can be determined by endogenous cueing within a visual search paradigm. Participants searched for a target among distractors, which were arranged within a vertical or horizontal rectangle. The shape of this rectangle was cued endogenously in a valid or invalid way. Response times (RTs) to correct identification of target orientation were recorded. In Experiment 1, the difference between valid and invalid RTs demonstrated that cueing resulted in elongated attentional areas. This was true only for a group of experienced psychophysical participants, whereas a group of inexperienced participants were not able to use cueing in this way. In Experiment 2, the line motion illusion was used to examine the spatial properties of the attended area. The results confirmed for both experienced and inexperienced participants that attention was confined to the cued elongated area only. We present converging evidence for an attentional spotlight whose shape can be adjusted flexibly by appropriate endogenous cueing.
INTRODUCTION
It is widely agreed that only a small portion of the visual information that reaches the retina at any one time can be used for perception or action. Thus a selection has to take place, which emphasizes some information to the decrement of other information. The way in which this selection is accomplished has been the focus of intense study for the last 50 years. Many metaphors have been suggested to describe this process of selective attention. Early on, Broadbent (1958) proposed a model that saw attention as operating like a filter limiting the amount of visual information that the visual system ultimately processes. Other conceptualizations of spatial attention have been in terms of a 'spotlight' or 'beam' or 'zoom lens' of selective attention (Eriksen and Hoffman, 1972; Eriksen and St. James, 1986; Posner and Cohen, 1984; Posner et al., 1980) . It has been suggested that, within a restricted spatial region, selective attention enhances the efficiency of processing, and possibly weakens or suppresses the processing outside of this area. Information inside the attended area may be processed faster and more accurately than in the rest of the visual field (Julesz, 1984; Yeshurun and Carrasco, 1998) .
Whereas this general idea is widely accepted, the details of the mechanisms involved in selective spatial attention and the properties associated with the selected area (the spotlight) are still not clearly understood (Cave and Bichot, 1999) . In relation to the size or limiting border of the attended area, several studies have shown that the efficiency of processing inside the attended area is inversely related to the size of the area, an effect known as the cue size effect (Castiello and Umiltà, 1990; Eriksen and Yeh, 1985; Eriksen and St. James, 1986; Laberge, 1983) . According to Kahneman (1973) , if attention is allocated to a large area, then fewer resources can be dedicated to any single location, and the entire area will be processed somewhat less efficiently than if a smaller area had been selected. Therefore, spreading attention over a large area entails a cost, even if no distractors appear within that area (Egeth, 1977) . There is also evidence that the capture of attention by a spatial cue is dependent on the object where the target is presented, showing slower target identification when the target is presented on an uncued object (Egly et al., 1994; Iani et al., 2001; Macquistan, 1997) .
Cave and Bichot (1999) have argued that the spotlight does not have the welldefined edge that would be expected from such a simple attention window. However, they believe that this explanation might be saved by assuming that the spotlight is positioned imprecisely on each trial. Another alternative is to assume that the output of the spotlight is fed into a processing buffer that analyzes its center more thoroughly and precisely than its edges. According to Cave and Bichot (1999) , if there is not an attention window with a sharp edge separating selected from unselected information, it implies that visual recognition is robust and does not require the complete elimination of interference from distractors.
Additional stimuli that appear suddenly inside or near the attentional window (flankers, intruders) can provide further information about the properties and spatial limits of the attentional spotlight. According to Turatto et al. (2000) , an abrupt visual onset captures attention in a stimulus-driven fashion. When a new object appears in the visual field, attention will be directed to this new object (Yantis, 1993; Yantis and Egeth, 1999; Yantis and Jonides, 1984) , and then an endogenous effort has to be exerted to maintain attention in the focused area. Facoetti and Molteni (2000) found that given the same distance between target and flankers, the effect of flankers is greater when they fall inside the attended spatial area as opposed to the condition when flankers fall outside the attended area. The authors explained this finding by stating that there might be reduced processing resources outside the attended area. They also found that with a large enough Stimulus Onset Asynchrony (SOA = 500 ms) between the target and flankers, the flanker effect
